IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: ) 
ZEHNERetal. ) Applications 



Serial No. Not Assigned ) 
Filed: ) 
For: HYDROFORMYLATION 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to examination, kindly amend the above-identified application as follows. 
IN THE CLAIMS 

Please amend the claims as shown in the attached sheets. 

REMARKS 

The claims have been amended to eliminate multiple dependency. No new matter has 
been added. A clean copy of the claims is attached. 

Entry of the above amendment is respectfully solicited. 

Respectfully submitted, 
KEIL & WEINKAUF 

//Ml 

Herbert B. Keil 
Reg. No. 18,967 



1101 Connecticut Ave., N.W. 
Washington, D.C. 20036 
(202)659-0100 
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CLEAN VERSION OF AMENDED CLAIMS - OZ 52164 

3. A process as claimed in claim 1 , wherein unreacted synthesis gas is taken from 
the gas space at the upper end of one or more reaction chambers with the 
exception of the last reaction chamber and is fed back into the reactor. 

6. A vertical tall cylindrical reactor (1 ) for carrying out a process as claimed in claim 
1 which is provided with internals (2) by means of which the interior space of the 
reactor is divided into at least two reactions chambers which extend essentially 
in the longitudinal direction of the reactor and means (6) for the recirculation of 
fluid from the upper end of a reaction chamber to the lower end of a next 
reaction chamber. 

8. A reactor (1) as claimed in claim 6 having an aspect ratio 1/d of from 3:1 to 30:1. 

9. A reactor (1 ) as claimed in claim 6, wherein the last reaction chamber is 
cascaded by means of horizontal perforated plates (7) located at a distance from 
one another. 

1 0. A reactor (1 ) as claimed in claim 6, wherein the height of the second and any 
further reaction chambers is more than 50% of the height of the reactor (1 ). 
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MARKED VERSION OF AMENDED CLAIMS - OZ 52164 

3. A process as claimed in claim 1 [or 2], wherein unreacted synthesis gas is taken 
from the gas space at the upper end of one or more reaction chambers with the 
exception of the last reaction chamber and is fed back into the reactor. 

6. A vertical tall cylindrical reactor (1 ) for carrying out a process as claimed in claim 
1 [any of claims 1 to 5] which is provided with internals (2) by means of which 
the interior space of the reactor is divided into at least two reactions chambers 
which extend essentially in the longitudinal direction of the reactor and means 
(6) for the recirculation of fluid from the upper end of a reaction chamber to the 
lower end of a next reaction chamber. 

8. A reactor (1 ) as claimed in claim 6 [or 8] having an aspect ratio 1/d of from 3:1 to 
30:1. 

9. A reactor (1 ) as claimed in claim 6 [any of claims 6 to 8], wherein the last 
reaction chamber is cascaded by means of horizontal perforated plates (7) 
located at a distance from one another. 

1 0. A reactor (1 ) as claimed in claim 6 [any of claims 6 to 9], wherein the height of 
the second and any further reaction chambers is more than 50% of the height of 
the reactor (1 ). 
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CLAIMS AS FILED - OZ 52164 

1 . A continuous process for the hydroformylation of olefins having at least 6 carbon 
atoms in the presence of a homogeneous catalyst, wherein 

a) a vertical tall cylindrical reactor (1 ) whose interior space is divided by 
means of internals (2) into at least two reaction chambers which extend 
essentially in the longitudinal direction of the reactor is used, 

b) at least one olefin is introduced into the reactor together with synthesis 
gas at the lower end of the first reaction chamber, 

c) a partially reacted reaction mixture is conveyed from the upper end of a 
reaction chamber to the lower end of a next reaction chamber; and 

d) the hydroformylated olefin is taken off at the upper end of the last reaction 
chamber. 

2. A process as claimed in claim 1 , wherein a reactor (1 ) whose interior space is 
divided by means of internals (2) so that the second and any further reaction 
chambers are arranged essentially concentrically to the outer wall of the reactor 
is used. 

3. A process as claimed in claim 1 , wherein unreacted synthesis gas is taken from 
the gas space at the upper end of one or more reaction chambers with the 
exception of the last reaction chamber and is fed back into the reactor. 

4. A process as claimed in claim 3, wherein the synthesis gas which has been 
taken off is fed back into the reactor by means of a jet pump (1 0) which is 
operated by means of the olefin and synthesis gas fed in. 

5. A process as claimed in claim 4, wherein the jet pump (1 0) is additionally 
operated by means of a partially reacted reaction mixture which is taken off at 
the lower end of the first reaction chamber. 

6. A vertical tall cylindrical reactor (1 ) for carrying out a process as claimed in claim 
1 which is provided with internals (2) by means of which the interior space of the 
reactor is divided into at least two reactions chambers which extend essentially 
in the longitudinal direction of the reactor and means (6) for the recirculation of 
fluid from the upper end of a reaction chamber to the lower end of a next 
reaction chamber. 

7. A reactor (1 ) as claimed in claim 6, wherein the second and any further reaction 
chambers are arranged essentially concentrically to the outer wall of the reactor. 
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CLAIMS AS FILED - OZ 52164 

8. A reactor (1) as claimed in claim 6 having an aspect ratio 1/d of from 3:1 to 30:1 . 

9. A reactor (1 ) as claimed in claim 6, wherein the last reaction chamber is 
cascaded by means of horizontal perforated plates (7) located at a distance from 
one another. 

1 0. A reactor (1 ) as claimed in claim 6, wherein the height of the second and any 
further reaction chambers is more than 50% of the height of the reactor (1 ). 



